Epigenetic mediated silencing of EYA4 contributes to tumorigenesis in oral dysplastic cells.
Five-year survival rates for oral squamous cell carcinoma (OSCC) have remained at a dismal 50% for the past several decades. Molecular analyses of premalignant tissues are a key means of identifying early foundational drivers of disease, which may be exploitable as biomarkers or therapeutic targets for improving disease outcomes. We previously identified EYA4 as frequently hypermethylated and silenced in premalignant disease based on an analysis of lesion-adjacent normal, dysplasia, and carcinoma in situ/squamous cell carcinoma tissues from the oral cavity. Herein, we further evaluate the role of this putative tumor suppressor gene in transformation of oral tissues and OSCC. By an initial assessment, EYA4 promoter hypermethylation was found in 24/32 (75%) of paired tumor samples in The Cancer Genome Atlas oral cancer data set, with significant correlation noted between methylation status and relative gene expression. To assess the impact of EYA4 in oral tumorigenesis, we overexpressed EYA4 in two oral dysplasia cell lines. Expression of EYA4 caused an increase in cell proliferation, DNA damage repair capabilities, and increased the level of apoptosis. Taken together, we find evidence that EYA4 is a novel tumor suppressor in oral cancer, which becomes methylated and silenced at the premalignant stage and appears to be epigenetically regulated. Further studies are warranted to investigate its role as a marker for progression in oral cancer. © 2016 Wiley Periodicals, Inc.